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< 57) Abstract 

By manufacturing a fiber (1, 10) the major part of which consists of dmmoplastic resin with a laige number of short fibers (3, 13) 
^plied to and fixed in a surface coating of tfaemiq)lastic resin on bicomponent fibers (2, 12) which fonn ttie "core** of the combination 
fiber (1, 10), a fiber is obtained that is paiticuhniy suited as full or partial binding material in a diy-fbnned fiber product. Owing to 
the projecting short fibers, good oonnectioQ and fastening abilities are obtained hi tiie fiber of the diy-fonned product Therefore, tensile 
strength is obtained in the diy-fonned product without breaking the connection between the diy-fonned fiben and the combination fibers. 
Hk bfasding is paiticulariy strong and dlasiic when ihe oombmation fibers (1. IQ) are cnsped. 
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combination fibers togete before or simultaneously with the application of the short 
fibers. When the product formed is untwisted after cooling, the combination fibers will 
appear with creping. Alternatively it is also possible to use combination fibers contain- 
ing a 'stem* of two or more twisted bicomponent fibers. 

The production process preferably involves heating to between 80 and 120**C, and 
short fibers are applied having a length of between 2 and 5 mm. After cooling the 
combination fibers are cut into lengths of between 6 and 12 mm. 

Although the combination fibers manufactured by this method are primarily intended 
for use in coimection with dry-formed paper products wherein the combination fibers 
contain short cellulose fib»s, it is also possible to use cotton fibers or odier organic 
fibers. Likewise, it is possible to use mineral fibers, such as rock wool fibers, glass 
wool fibers or the like, as fixers in or between the surfaces of the endless fibers. 

When using rock wool fibers, glass wool fibers or the like, the fibers acoordu^ to the 
invention will be particularly suited for reinforcement of castable materials, e.g. 
concrete and building plates based on cement. In such materials the fibeis/reinforcing 
elements will establish more strength and fastening than would be obtained with known 
rectilinear or undulating reinforcement fibers or elements. The use of fibers with 
reduced infiammability is desirable in building constructions. 

The invention also relates to a dry-formed cellulose fiber product whch is charac- 
terized in consisting of at least partially synthetic fibers with short fibers fixed in a 
surface coating of a thermoplastic resin, said combination fibers fiilly or partially 
constituting a bindmg material between the cellulose fibers of the cellulose fiber 
producL 

When the combination fibers are manutiu:tured with a stretdiing percentage, preferably * 
of 8 to 9%, that is lower than the stretching percentage whkdi a dry-formed product 
. will tolerate accordmg to experience (approximately 10%), a reinforcement fiber will 
be fully stretched to its maximum extension before die tensile limit of the dry-formed 
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product has been reached. In this manner tiie risk of fractures in the product is elimi- 
nated while at the same time the combination fibers will give the product a soft feel. 

As mentioned previously, such a cellulose fiber product will be particularly suited for 
5 hygiene products wherein there are heavy requirements on softness and strength. 

The invention will now be explained in further detail with reference to the attached 
drawings, wherein 

10 Figure 1 shows two examples of combination fibers according to the invention; and 
Figure 2 shows a schematic view of a plant for manufacturing a fiber according to 
the invention. 

Figure 1 of the enclosed drawings shows two enlarged views of combination fibers. 
15 The combination fiber 1 is produced ftom a single partially syntiietic fiber in the form 
of a generally endless bicomponent ffeer 2 being provided with a relatively small 
number of cellulose fibers 3 which are fixed in the surface coating of the bicomponent 
fiber 2. 

20 The combination fiber 10 is composed of several twisted or knitted generally endless 
bicomponent fibers 12 and a large number of short cellulose fibers 13. The combi- 
nation fiber 10 will contain a large number of cellulose fibers because the latter will 
not only be festened to the bicomponent fibers 12 by being fixed to the surface coating 
but will also be fiastened by means of the twistiiig or spinning that has been applied to 

25 the bicomponent fibers. 

Figure 2 shows a flow sheet of a plant for use by the method according to the in- 
vention. The plant consists of a defibrator 20 having an outlet opening 21 for defibra- 
ted material. The outlet opening 21 is located at the mouth 22 of a funnel 23. The 
30 funnel 23 has a t^>ered outlet opening 24. The airborne fibers pass through the funnel 
and obtain high concentration in an area 25 near die mouth 24 of the funnel 23 . In this 
area a number of bicomponent fibers are ^un together. TTie bicomponent fibers 12 
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SYNTBETIC FIBERS IN COMBINATION WITH OTHER FIBERS 

The present invention relates to a method for manufacturing fibers that are at least 
partially produced from synthetic fibers and wherein short fibers are i^lied and fbted 
5 on or between the surfoces of generally endless and at least partially syndietk fibers, 
the endless fibers being heated to the plasticization temperature of a surfiioe coating 
a thermoplastic resin, the short fibers bemg applied to the surface of the endless 
fibers, and the latter being cooled subsequently so that the short fibers become fixed 
in the surface coating of the endless fibers for formation of combination fibers. 

10 

When producing fiber products containing creped fibers (also referred to as curled 
fibers) or rectilinear fibers as fiill or partial binding material instead of latex, a product 
with good hand and feel is obtained. The use of synthetic fibers, e.g. bicomponent 
fibers, in a dry-formed product serves two main purposes. One purpose is to keq) the 

15 fibers of the dry-formed product together so that a binding or a glue appears in the 
product in transverse direction (Le. flirough the thickness of the product). Unis, it is 
assumed that the synthetic f&sm are essentially located in the center of the diy^fonned 
product. The second main pmpose is for the synthetic fibers to prevent the dry-formed 
product from being stretched beyond approximately 10% which would mean a risk that 

20 the dry-formed product might burst. Thus, the syndietic fibers must have a sketching 
percentage that is smaller than the stretdiing percentage involving a risk that the dry- 
formed product may burst 


A dry-formed product has a stretching ability of up to approximately 10%. During 
25 stretching of the dry-formed produa, rectilinear needle-shaped synthetic fibers or 
bicomponent fibers will often be displaced in the product and lose their capacity as a 
binding material between the dry-formed fibers of the product This is inconvenient 
since the product is not prevented from stretching beyond the critical apprcoimately 
10%. Thereby there is a risk that the product may burst The product may further give 
30 an uiQ)lea5ant feel against the skin because the fibers may projea from the product 
surfoce* 
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For these reasons it is preferred to use bicon^nent fibers that have been made elastic 
by means of creping. However, such crcpoA or curled fibers are very expensive 
con^)ared to using iatex as a binding material. It is also costly to use creped fibers 
since they arc proximately twice as expensive as reailinear bicomponent fibers. 

5 

Nevertheless, it is desirable to use bicomponent fibers as full or partial binding 
material in die dry-formed product. As bicomponent fibers may be cut into suitable 
lengths, e.g. between 6 and 12 mm. sudi bicomponent fibers may be mixed intimately 
with cellulose fibers. Such a mature of fibers may be used in the manufacture of the 

10 fiber product by the so-called dry method. Tliat is, a mediod in which air is used as 
a carrymg medium for forming the fibers of the fiber product. The dry method is 
commonly known in the art and is disclosed in GB patent No. 2,800,638 and US 
patem No. 4.494,270. among others. Methods fw the manufacture of combination 
fibers are known e.g. from DE publication No. 2,521.232 and DE Qffenlegungsschrffi 

15 No. 2.042,762. However, these documents merely disclose rectilinear combination 
fibers which would involve die same disadvantages as the known rectilinear bicompo- 
nent fibers. 

Thus, by means of the known methods it is possible to manufacture die fiber product 
20 with high user comfort due to softness and a good hand and feel. However, it is 
desirable to improve die strengtfi of such products as mudi as possible. Furthermore, 
it will be possible to reduce the amount of bicomponent fibers if they have an im- 
proved binding effect between the dry-formed fibers of die fiber product. 

25 It is furdier desn^le diat a fiber manufactured by die mediod according to this 
invention is also suhable as a diready reinforcing element for die reinforcement of 
castable materials. e.g. concrete or building plates based on cement 

Thus, for die reinforcement of concrete various diready elements are known whicb 
30 have been given different dimensions and provided widi undulations diat are evenly 
distributed over die lengdi of die reinforcement element. However, certain difficulties 
have been associated widi die known diready reinforcement dements. Hius, it has 
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been necessary to use undulations with very large amplitudes and a very short un- 
dulation length, which has given rise to difficulties in their manufacture. The use of 
fibers or threads for the reinforcement of concrete in order to achieve improved 
ultimate strengA is desirable. The increase of the tensile strength dq>ends. on the 
5 adhesion of the reinforcement element in the castable material. 

It is the object of the present invention to disclose a method for manufacturing fibers 
txy be used as full or partial binding material/reinforcement elements in dry-formed 
products and containing at least one surface coating of a diermoplastic resin, said 
10 fibers having improved ability to bind the individual fibers of a dry-formed product 
and said fibers also being usable as reinforcing elements in castable products. 

* According to the present invention this is achieved by a method which is characterized 
in that the endless tibers are led through a cloud of airborne short fibers being blown 
IS out from a defibrator, and in that durmg and/or after the application process the 
combination fibers are subjected to creping. 

The short fibers may be fixed in the surfaces of the endless fibers by being moulded 
into or fused together with a sorface coating and may be fixed between the surfaces 
20 of the endless fibers by being introduced between them while a number of endless 
fibers are being spun together. 

By this method combination fibers are formed in which the short fibers are placed 
randomly and projecting from the central, generally endless fibers. The combination 

25 fiber will have the character of a bottlebnish or a spruce branch. Due to the projecting 
short fibers which are fixed in relation to the endless fibers, one obtains improved 
intimacy and cohesion with the fibers of a product that is manufactured with the 
combination fibers as a binding material/reinforcement. As the combination fibos are 
distributed in the center of the dry-formed product, the contents of this product will 

30 be held safely together. Hiis is achieved by reducing or eliminating the risk that the 
combination fibers will be displaced inside the product and lose their connection with 
^ dry-formed fibos. 
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Since the combination fiber has been subjected, e.g. during its passage through the 
calender, to crq)ing in the manner explained in further detail below, the dry-fonned 
product is prevented from bursting as a result of stretching. Thb is achieved in a 
• simple manner by creping the combination fibers by a method making them unable to 
5 be stretched the approximately 10% which results in fractures in the dry-formed 
product That is, the combination fibers are preferably creped so as to have a stret- 
chuig percentage that is lower than the stretching percentage which the dry-formed 
product cannot tolerate without burstii^. 


10 The combination fibers will also contribute to a good cohesion of the product due to 
the "bushy" surface which causes the dry-formed cellulose fibers to become stuck. The 
fiber products manufactured by dry-forming are primarily sanitary products wherein 
there are strong requirements on softness. Such softness is also adiieved due to the 
bushy exterior of die combination fibers. 

15 

According to the invention the short fibers arc fixed in a surface coating of a ther- 
mq>la5tic icsin on the endless fibers. The resin is plasticized by heating it to its 
plasticization temperature. The actual fixing of the short fibers in the coating may be 
ensured by leading the combination fibers through a calender wherein the short fibers 

20 are pressed into the plastic coatii^. If the last roller of the calender is cold and 
provided with a ribbed surface, crq>ing of the combination fibers is achieved auto- 
matically. As has been explained above, tfiis reduces the risk of fractures in the dry- 
formed product in which the crq)ed combmation fib^ are used. At the same time die 
crq)ed fibers will give the product improved hand and feel since the risk that fibers 

25 project from the fiber product is reduced. 

Alternatively it is possible to manufacture die combination fibers whh crqinig by 
knitting them together during simultaneous heating. On unravelling die knitted product 
after cooling, crqied combination fibers will have formed which may be cut into die 
30 required lengths. 

Another possibility, of forming crq>ed combination fibers is by twisting two or more 
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have passed through a heating unit 26 before entering the funnel 23 and have been 
spun in the area 25 of the funnel 23. The spun bicomponent fibers 12 having been 
provided with short fibers leave the funnel through an opening 27 which is tightened 
so that loose short fibers will not follow out through that opening. Hie bicomponent 
5 fibers 12 are ihen led to a cutting unit 28. Immediately preceding the cutting unit one 
may optionally place a calender (not shown) the first roll^ pairs of which have been 
heated to the plasticization temperature and the last roller pah- of which is cold and 
provided widi ribbed surfaces for the formation of creped combination fibers. 

It should be noticed that the use of a heating unit and a cutting unit is optional. Thus, 
it is possible to lead the fibers through the plant and merely perform spinning and then 
use these fibers as very long reinforcements. Such fibers may for example be usable 
for the reinforcement of castable products. If the formed bicomponent fibers are to be 
used as bmding material/reinforcement elements for dry-formed products, it is pre- 
ferred that diey are cut into lengths having an extension of between 6 and 12 mm. 

The plant shown m Figure 2 may also be used without performing any spinning in the 
area 25. In that case the endless synthetic fibers will pass through the heating unit 26 
for plasticization of die surfece so as to allow die short fibers to become fixed therein. 

Application of the short fibers, \^ich may be cellulose fibers or cotton fibers, is 
performed after the short fibers have left the defibrator 20 by bringing them into an 
air transportable condition and introducing them into the funnel 23 having a very large 
inlet moudi 22. The size of the inlet mouth depends on whether one single twisted 
fiber or a large number of e.g. 10 to 20 twisted or spun fibers 12 are produced at a 
time. In the tunnel the fibers are introduced in the broad end. and travel by air trans- 
port towards the narrow outlet openmg 24 in order to obtain an increase of the fiber 
concentratioiL Due to the heavy concentration of fibm in the area 25 at the small 
funnel-shq)ed oudet openipg 24, die fibers will have such a density during a spinning 
process that they are necessarily entangled in the spinning process. If die endless fibers 
used are heated bicon^nent ones having a diermoplastic surface, Ae short fibers will 
stick to the plasticized surface of die bicomponent fibers due to thek density. The 


SUBSnrUTE SHEET 


PCT/DK95«)0073 

WO 9502644 

8 

endless libers need not necessarUy be bicomponent ones but merely synthetic fibers. • 

' TTic plant shown in Figure 2 wUl preferably be a soiled compact unit known from 
• US patent ^plication Serial No. 08/141.936 filed on 28th October 1993 by the 
5 applicant of the present invention. The teachings of the US application are hereby 
inoorpoEatBd by reference. 

The two fibers 1, 10 are Ulustrated as examples of combination fibers which have been 
creped. It is possible, however, to manufacture the combination fibers rectilinear or 
10 with different degrees of creping adapted to the extensSbflity of the dry-formed pro- 
^ ducts in which the combination fibers are to be used. Depending on the degree and 
type of creping required in the combination fibers, one may use different ones of the 
processes described above, or odier processes w^ich are known for the creping of 
bicomponent fibers. 

15 


SUBSnrUTE SHEET 


wo 95^2644 


PCT/DK9SA)0073 


1 . A method for manufecturing fibers that are at least partially produced from synthe- 
tic fibers and wherein short fibers arc iqpplied and fixed on or between tfie surfeces of 

5 generally endless and at least partially synflieiic fibers, the endless fibers being heated 
to the plasticization temperature of a surface coating of thermoplastic resin, the short 
fibers being applied to the surface of the endless fibers, and the latter being cooled 
subsequently so that the short fibers become fixed in the surface coating of die endless 
fibers for formation of combination fibers, characterized in that the endless 
10 fibers are led through a cloud of airborne short fibers being blown out from a defibra- 
tor, and in that durmg and/or after the application process the combination fibers are 
subjected to crepiqg. 

2. A method according to claim 1, characterized in that die crq>ing is 
15 performed after the sqipl«»^on process by leading the combination fibers through a 

calender having rollers that are heated to the plasticization temperature. 

3. A method according to claim 2, characterized in that at least one last pair 
of rollers in the calender is cold and is provided with ribbed surfaces in order to crepe 

20 the combination fibers. 

4. A mediod according to claim 1, characterized in that the endless fibers 
are twisted or knitted togedier during or after the supplication process. 

25 5. A method accordmg to claims 1 and 4, characterized in that immediately 
after the twisting process and cooling to a temperature below the plasticization tem- 
perature of the surface coating, the combination fibers are untwisted. 


30 


6. A method according to any one of the preceding claims, characterized 
in that the short fibers are chosen among organic fibers, preferably cellulose and 
cotton fibers, or among mineral fibers, preferably rode wool and glass wool fibers. 
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7 A method according to any one Of the preceding cUdms. Characterized 
in that the temperature during application is between .80 and 120'C. that the short 
fibers used have a length of between 2 and 5 mm. and that the combination fibers ate 
cut into lengths of 6 to 12 mm. 

5 , 

8. The use of combination fibers manufectured by a method according ib any one of 

the preceding clams and having been cut into lengths of 6 to 12 mm as a fiiB or 
partial binding material in a dry-formed cellulose fiber prodncL 

10 9. A dry-formed celtalose fiber product c h a r a c t e r i z e d in containing creped 
combination fibers consisting of at least partially synthetic fibers with short fibers 
fixed in a surfece coating of thermoplastic resin, said combination fibers fully or 
• partially constituting a binding material between the cellulose fibers of the cellulose 
fiber product 

15 


W 9S/22644 PCr/DK95/00073 

1/2 



wo 9502644 


PCT/DK9Sffi0073 



INTERNATIONAL SEARCH REPORT 


Internalional application No. 

PCTAIK 95/00073 


A. CLASSIFICATION OF SUBJECT MATTER 


IPC6: D026 3/40 ^ 

According to IniernitiDna! Patent aisriTiotipn (IPC) or to both naiional clitBfiOtian and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (dassiflcation cytiem followed by cUsrineation symbols) 

IPC6: D02G, D02J. D04H, D04D, DOIH 


DocumeniaUon searched other than minimum documeniaUoo to the extent that such documenis are included in the fields searched 

SE,DK»FI,NO classes as above 


Electronic dau base oonnilied during ihe hitemaiional search (name of data base and, where practicable, search terms used) 


DIALOG. QUESTEL 


C DOCUMENTS CONSIDERED TO BE RELEVANT 


Oatcgory* 


Gtation of document, with indication, where appropriate, of (he relevant passages 


Relevant lo claim No. 


US. A, 4359856 (E. BOBKOWICZ), 23 November 1982 

(23.11.82), column 1, line 58 - line 68; column 2, 
line 9 - line 14; column 3, line 66 - column 4, 
line 27, column 5, line 9 - line 19, figures 1,8 


US, A, 4321789 (P. DAMMANN ET AL), 30 March 1982 

(30.03.82), column 1, line 55 - line 65; column 6, 
line 31 - line 46; column 7, line 11 - line 24, 
column 7, line 50 - line 63, figures 1,4,7,8 


EP, Al, 0317523 (3B DI BALLERINI & C.S.N.C.). 
24 May 1989 (24.05.89), page 3, column 4, 
line 25 - line 34, figures 1,9 


1,2.4,6 


3.5 


1-7 


I X I Further documents are listed in the eontuiualion of Box C. | y | See patent family annex. 


* Spedal dtegorics of dted documents 

'A' document (leflxifaig Ihe Benerd RSttofte sAwkicbbnttcoBridc^ 

to be of paitioalar relevaace 
'ET ertier Oocument hat pnMM>*d oa er after tbe mtEmstia&al filiaf dste 

trf' docment wfaicb ssay thiow doobtx oo priority dsizo^s) or wbi^ is 
dMd 10 aiabUA te piAlicadoa date or ■aedwr diaiian or other 
spidal RMOO (as spcafis^ 

'O* docmnnit rcf erring to an oral disdomre, me. exhibition or other 


'P* document pi i Mufacd prior to the intemational filing dau bm later tan 
the priority date daimed 


later docmwoi ir*"****"* afiar the tBtaautimal filing date or priority 
date and not in oonfiig with tbe application but dted to nnrtn-itind 
the priBdple or ttieoty uada^ai te iovcaiian 

OC' docaiDoisofpariicniariclevancB: thedatmedtavcntiancaBaotlie 
ccosidocd oovd or cannot be coosidcrcd to inwdwe an iawcaliwB 
Sep whm docmrot is takes alone 

*Y* documestofpaniculariclevancc: tbe daimed iDvcotioa cannot be 
conridevd to involve an inveativc step when the docaaiens ii 
mTTHtT*** with one ormora odicr web documcatt, mch cooib i i nii en 
being obvioai to a penso ikUled hi ait 
documotacnbcrofihesaiMiMttBiltaity 


Date of Ihe actual oomplelion of the internalional search 


iq .lunp 199S 


Date of mailtog of die intemational <eareh report 

1 9 -06- 1995 


Name and maifing addreis of the ISA/ 
Swedish Patent Office 
Box 5055. S-102 42 STOCKHOLM 
Facsimile No. + 46 8 656 02 S6 


Authorized olfioer 

Thorunn Grenmark 
Telephone No. +46 g 782 2S 00 


Form PCn7ISA/2lO (ceeend dtcei) (July 1992) 


INTERNATIONAL SEARCH REPORT 


Inumational applicaiion No. 
PCT/DK 95/00073 


C ^Continuation). DQCUMEWre CONSIDERED TO BE RELEVANT 


Category* 


atation of documeol. with {ndieation. where appropriate, of the relevant paaages 


Relerant to dafan No. 


EP, Al. 0275986 (E.I. DU PONT DE NMOURS AND 
COMPANY), 27 July 1988 (27.07.88), page 4, 
line 26 - line 37, figure 1 


GB. A. 1493661 (SCOTT PAPER COMPANY), 
30 November 1977 (30.11.77). page 1, 
line 12 - line 34; page 4, line 92 - line 126, 
figures 1-3 


EP A2 0083221 (E.I. DU POMT DE NEMOUR AND 
' COMPANY), 6 July 1983 (06.07.83), figure 1 


US, A, 3621646 (E. BOBKOWICZ ET AL). 

23 November 1971 (23.11.71). column 5. 
line 8 - line 26; column 6, line 41 - nne 67; 
column 7, line 16 - line 64 


Form PCT/lSA/210 (conlmuiitan of feeond *«) tJuJy 1992) 


1,7-9 


INTERNATIONAL SEARCH REPORT 

Infofinatiofi on patent family membert 03/05/95 


Paunt documcBt 
died fai starch icpoit 


Publication 
datfi 


Intotialional application No. 
PCT/DK 95/00073 


Paieni family 
membcr(f) 


US-A- 4359856 


23/11/82 


NONE 


US-A- 4321789 


30/03/82 


CH-A- 

DE-A.B,B 

DE-C,C- 

DE<,C- 

FR-A,B- 

GB-A- 

6B-A- 

6B-A- 

GB-A- 

JP-C- 

JP-C- 

JP-C- 

JP-A- 

JP-A- 

JP-A- 

US-A- 

CH-A,B- 

DE-A- 

GB-A,B- 

JP-A- 


623362 
2613263 
2660058 
2660060 
2345541 
1574531 
1574532 
1574533 
1574534 
1350124 
1483112 
1483113 
52140640 
61179324 
61179325 
4130983 
620321 
2733454 
2001359 
54038949 


PuUieallon 
date 


29/05/81 
29/09/77 
05/09/85 
05/09/85 
21/10/77 
10/09/80 
10/09/80 
10/09/80 
10/09/80 
28/11/86 
27/02/89 
27/02/89 
24/11/77 
12/08/86 
12/08/86 
26/12/78 
28/11/80 
08/02/79 
31/01/79 
24/03/79 


EP-Al- 

0317523 

24/05/89 

DE-A- 

3874491 

15/10/92 


JP-A- 

1156558 

20/06/89 




US-A- 

5027594 

02/07/91 

EP-Al- 

0275986 

27/07/88 

CA-A- 

1281951 

26/03/91 


JP-A- 

63256736 

24/10/88 




US-A- 

4729214 

08/03/88 




US-A- 

4802330 

07/02/89 

GB-A- 

1493661 

30/11/77 

CA-A- 

1063919 

09/10/79 


CH-B- 

593362 

30/11/77 




DE-A- 

2521232 

27/11/75 




FR-A- 

2272204 

19/12/75 




JP-A- 

50152050 

06/12/75 




US-A- 

3968283 

06/07/76 

EP-A2- 

0083221 

06/07/83 

DE-A- 

3279032 

20/10/88 



US-A- 

4403470 

13/09/83 

US-A- 

3621646 

23/11/71 

BE-A,A- 

751703 

16/11/70 



CA-A- 

880988 

14/09/71 




CH-A- 

519594 

29/02/72 




DE-A- 

2042762 

27/05/71 




FR-A,A- 

2057698 

21/05/71 




6B-A- 

1285003 

09/08/72 




NL-A- 

7013252 

17/03/71 


Form PCT/lSAi2^0 (patent fiumly annex) (July 1992) 



